INTRODUCTION
The decomposition o:e polyatomic molecules by intrared multiphoton absorption is a subject which is under extensive investigation in many laboratories. The process has been shown to be efficient, isotopically selective and col~isionless. 1 Considerable progress has been made toward elucidating the mechanism by which an isolated molecule under intense infrared laser irradiation can absorb a large number of 2 
photons.
However, one very important question which remains to be answered is the relation between the dynamics of the laser induced unimolecular dissociation and the distribution of vibrationally energized states, i.e., the question of whether or not the excitation energy is completely randomized before dissociation. The observation of electronically excited fragments in the dissociation of halogenated ' 3 hydrocarbons and the decomposition the apparent 4 of SF 6 have detection of SF 4 and F 2 fragments in been the basis of some recent speculation that the excitation energy might not be randomized. On fue other hand, 5 newer results of Bloembergen et al., based on absorption measurements, suggest that multiphoton dissociation is a statistical process. 6 In a recent P.aper, we reported the results of a crossed lasermolecular beam experiment that provided the first unambiguous characterization of the primary products of the multiphoton dissociation of SF 6 as SF 5 and F. In addition, this work .showed that, on the average, the recoil energy of the products was less than 2 kcal. These results ' 7 have The experimental setup was identical to that desct:ibed previously.
A molecular beam of SF 6 was crossed by the output at 10,6 ~m from a Tachisto co 2 TEA laser. For the SF 5 fragment measurements the lt11ser was operated at an output energy of 1 joule with a pulse duration of ~so nsec full width half maximum. . .Additional studies o.f the sec.ondary dissociation of SF 5 to SF 4 were carried out with laser pulses of the same energy widened to 500 nsec, The laser beam was focused by a
.
25 em focal-length lens. Its intensity was varied by means of attenuators and by defocusing.
The fragment velocity distr:tbutions were obtained by determining arrival time of each fragment at the detector relative to the time origin defined by the laser. pulse. This was done by multiscaling the mass spectrometer output signal. Typically, an eight ~sec channel width was used in a scan over two msec (256 channels).
RESULTS AND DISCUSSION
The angular distribution together with a typical time-of-flight spectrum for the SF 5 product is shown in Fig. 1 , The measured timeof-flight spectra taken at different angles were combined with the angular distribution and deconvoluted from the velocity distribution of the molecular beam to obtain the center of mass recoil energy distribution. The result for SF 5 is shown in Fig, 2 , Two qualitative but important conclusions can readily be drawn from these data:
(1) The average recoil energy is low, approximately 1,7 kcal, indicating that, if SF 6 absorbs more than one photon above the dissociation threshold, a substantial fraction of that excess energy must be retained by the SF 5 fragment in its internal degrees of freedom, signal and the disappearance of SF 5 indicates a two step mechanism for the production of SF 4 :
(1) SF * + n'hv + SF ** + 5 5 (2) where * and ** denote, respectively, internal excitation below and 
